This study was conducted in three districts of the southern lowveld of Zimbabwe to assess the economic impact of CAMPFIRE among rural households in the area. Data were collected through surveys from households (n = 569) and key informant interviews from ward councillors from 10 communities, and historical data from the district offices between September and November 2014. Results showed that households were incentivised through direct and indirect economic benefits. The direct economic benefits were small but the households appreciated the infrastructural facilities from CAMPFIRE. About 3% of surveyed households felt that CAMPFIRE contributed to a reduction in human-wildlife conflicts. Both direct and indirect benefits deteriorated after donor withdrawal beginning 2003, as evidenced by a sharp decline in household dividends, and an increase in human-wildlife conflicts and incidences of illegal hunting. However, given that households still benefit from CAMPFIRE, more than a decade after donor withdrawal is an indication of its resilience. Revitalising the CAMPFIRE model is crucial given its benefits for households at the grassroots and its contribution to conservation. Improving transparency and providing tenure security for the hunting area in CAMPFIRE would increase effective ownership of the programme at the household level and promote its sustainability.
Introduction
Following independence in 1980, Zimbabwe inherited from Southern Rhodesia environmental laws that provided privileged access to wildlife resources particular groups and sectors, while denying others access to the same resources even if those resources were outside national parks and wildlife sanctuaries (Baldus 2009; Roe et al. 2009; Reid 2016) . Those laws were often resented by marginalised rural people, who viewed them as discriminatory and an impediment to benefits of local natural resources. Moreover, the local people felt that the needs or values of wildlife were given precedence over their needs. As a result, human and wildlife conflicts became inherent in communal areas interfacing with protected areas (Maveneke 1998; Murphy 2010) . In order to mitigate the ongoing ecological disaster fostered by human-wildlife conflicts, and correct the discriminations in dealing with conservation issues (ART 2006; Taylor 2009 ), the Zimbabwe's Department of National Parks and Wildlife Management (now Zimbabwe Parks and Wildlife Management Authority hereafter referred to as 'Park Authorities' in this paper) initiated the Communal Area Management Programme For Indigenous Resources (CAMPFIRE) in the late 1980s (Martin 1986 ). The programme was promoted by and received substantial support from donors, mainly the United States Agency for International Development and the Norwegian Agency for International Development, from 1989 to 2003 (Taylor 2009 ). CAMPFIRE is a Community-Based Natural Resource Management Programme (referred to as 'communitybased programme' in this paper) built on the assumption that involving local people in economic benefits and management of wildlife will help ensure the long-term sustainability of the resource and its habitat, and enhance rural livelihoods and rural development (Hasler 1999; Balint and Mashinya 2006; Harrison 2015) . The cornerstone of CAMPFIRE is the devolution of rights to manage, use, dispose of, and benefit from wildlife resources (Taylor 2006; Krause and Zambonino 2013) . In this regard, households at community (i.e. ward and village) level were the intended ultimate beneficiaries of the programme, as sufficient revenue must accrue to local individuals, at the household level, to raise their interest in resource management and conservation (Emerton 1999; Taylor 2009 ). However, the Government of Zimbabwe was only prepared to devolve Appropriate Authority to the rural district councils (referred to as district councils in this paper), the lowest accountable local level of the federal government (Logan and Moseley 2002) . Acting on behalf of its constituent communities, the district councils sell safari operators access to wildlife. In turn, safari operators sell sport hunting opportunities, mostly to foreigners (Cruise 2015; Cooney et al. 2017) . The returns to commercial safari operations (hunters inclusive) are the least well understood, because their profit margins are not known (Frost and Bond 2008) . Among all stakeholders of the CAMPFIRE (such as Government, district councils, councillors, CAMPFIRE Association, safari operators, hunters, communities, and households), financial records were only available for three stakeholders, namely the district councils, the CAMPFIRE Association and the communities (or wards). The accepted but non-binding guideline (Figure 1) , was that at least 50% of the wildlife revenues was to be paid to the communities (or wards). The CAMPFIRE Association (which represents all CAMPFIRE district councils) receives 4% of gross revenue as a levy. District councils receive a maximum of 15% of gross revenue as a levy. The remaining percentage is allocated to wildlife management, such as habitat management, fire control, monitoring, or hiring of game scouts (Bond et al. 2009; Mazambani and Dembetembe 2010) . The degree of conditionality between what the CAMPFIRE communities provide and the payments they receive varies with the kind of contractual arrangement between the safari operator and the district council, and how the district council decide to disburse the funds (Frost and Bond 2008) . The contractual arrangement between the safari operator and the district council defined the relationship between the safari operator, the district councils and the communities or wards in terms of hunting ethics, monitoring and infrastructural investment and in some cases employment (Bond and Frost 2005; Schröter et al. 2014) . Since these contractual arrangements clearly specified the rights and obligations of all parties, including an implied conditionality in the link between service provision and payment, they were, in effect but not in name, payments for ecosystem services (Bond and Frost 2005; Reid 2016) .
Wildlife provides many ecosystem services in the form of trophy hunting, meat, medicinal products, aesthetic enjoyment, and inspiration. Only a small portion of these ecosystem services are targeted by CAMPFIRE through trophy hunting and ecotourism, which generates hunting fees, meat, skins, and other more general revenues derived from tourism. According to Taylor (2009) , the revenue earned by district councils with Appropriate Authority between 1989 and 2006 totalled nearly US $30 million. Ninety percent of this revenue was earned from the lease of sport hunting rights to commercial safari operators. The remaining revenue came from the lease of tourism rights (2%), ivory sales and sale of hides (6%) and other minor miscellaneous transactions such as crocodile and ostrich eggs and firewood (2%).
CAMPFIRE programme context and donor funding
CAMPFIRE made significant contributions to wildlife conservation from 1989 to 2003 (Taylor 2009 (Taylor 2009; Mazambani and Dembetembe 2010) . In the paper, this is referred to as the 'donor era.' This support contributed, among other activities, to start-up advances to communities in 1989 and 1996 /1997 (Logan and Moseley 2002 . The Norwegian Agency for International Development provided additional funding through World Wildlife Fund to support CAMPFIRE in local-level natural resource management techniques and capacity building, from 1994 to 2002 for a total amount of US$ 2.2 million Figure 1 . CAMPFIRE resource, stakeholder and revenue flow conceptual framework. (Taylor 2009 ). The donor funding, coupled with revenues from the sale of wildlife resources, allowed the programme to subsidise household income and develop infrastructural facilities. Households were also incentivised through employment opportunities and nutrition through bushmeat provision.
Although CAMPFIRE experienced growth and progress in the 1990s, its progress stalled after 2003, when the United States Agency for International Development withdrew its funding, the period referred to here as the 'post-donor era' (Taylor 2009 ). This coincided with unmatched period of political, economic, and social uncertainty in Zimbabwe. The most prominent features were the political stalemate generated by (1) the land reform and the illegal invasion of private land; (2) hyperinflation which resulted in a collapse of most of the private and public infrastructures (including infrastructures related to wildlife management); and (3) the withdrawal of bilateral donor funds (Mapedza and Bond 2006) . In general, communally managed ecotourism projects and programs that were reliant on strong clientele from Europe and America as well as donor support from the same countries failed (Chimhowu et al. 2010 ).
Objectives of the study
A number of studies assessed CAMPFIRE benefits in the southern lowveld, mainly at ward level, with little focus at household level (Roe et al. 2009; Gandiwa et al. 2013; Zunza 2014 ). There has been little analysis of the impact the wider project processes have had on the local households involved and whether the project has achieved its aim of providing significant wildlife economic benefits to households in order to improve wildlife conservation (Harrison 2015) . It is unclear as to what extent individual households have benefited from payments from wildlife during and after the donor era (Child et al. 2003; Mashinya 2007) . Thus, the main objective of this study is to make a comparative analysis of the impact of CAMPFIRE as an economic incentive to households through economic benefits derived from wildlife during both the donor and post-donor funding eras. Specific objectives were to: (1) undertake a comparative analysis of the allocation of CAMPFIRE revenues among the main stakeholders (namely the district council, the CAMPFIRE Association, and the community (or ward)), during both the donor and post-donor eras, and monitor the average household-level impact from such benefit distributions, (2) estimate the contribution of economic benefits derived from wildlife resources to the overall household income, (3) determine households' perception on infrastructure development derived from CAMPFIRE revenues, (4) assess the extent of humanwildlife conflict, based on district council records, ward councillors' interviews and household perceptions, during both the donor and post-donor eras, and (5) assess households' perceptions on the sustainability of CAMPFIRE. Given the considerable biophysical and socio-economic variability between district councils involved in CAMPFIRE (Taylor 2009 ), an attempt has been made to contrast the districts of the study area (the southern lowveld of Zimbabwe), whenever possible, in order to provide a holistic perspective of the health of community-based programme in the area. In this paper, we mainly focused on the CAMPFIRE's direct economic benefits (such as cash dividends, employment opportunities and bushmeat provision, subsidised tillage, and drought relief) and some indirect benefits (such as infrastructural facilities) (Hasler 1999) . We acknowledge that there are other beneficial aspects to CAMPFIRE, such as inspiration and cultural values derived from nature; however, they are not covered within the scope of this paper.
Methods

Conceptual framework
The conceptual framework for the CAMPFIRE natural resources, stakeholders and revenue flows is shown in Figure 1 . The framework shows the CAMPFIRE stakeholders interactions as they derive benefits from the natural resource utilisation. The natural resource is the wildlife. A resource must have a measurable value to the community so that the benefit of managing a resource exceeds the cost (Child et al. 2003; Chevallier 2016) . According to Emerton's (1999) rationale, sufficient revenue must accrue to local individuals, at the household level, to raise their interest in resource management and conservation. The stakeholders of the CAMPFIRE are the national Government, Park Authorities, district councils, councillors, CAMPFIRE Association, safari operators, hunters, communities, and households ( Figure 1 ). CAMPFIRE benefits through revenues are derived from wildlife resources and shared among three main stakeholders, namely the district councils, the CAMPFIRE Association, and the communities (or wards) (Figure1; Taylor 2009). It is that revenue allocated to communities through Ward Wildlife Management Committees which is intended to provide the economic incentive for households to participate in the collective management of wildlife (Taylor 2009 ). According to Hasler (1999) and Mazambani and Dembetembe (2010) , households can benefit directly from the CAMPFIRE programme through cash dividends, subsidised tillage, drought relief and employment opportunities (which entail salaries for resource monitors, allowances for committee members), or indirect benefits through infrastructural development (grinding mills, schools, clinics, boreholes, fence repairs and maintenance). Bushmeat provision is also another part of direct economic benefit to communities. Emerton (1999) has further highlighted that community-based programme initiatives must also fare well in comparison with other land-use options such as agriculture and livestock.
Human-wildlife conflict poses a threat to the management of wildlife (Figure 1) . Moreover, communities that bear the additional cost of human-wildlife conflict must also be compensated (Emerton 1999; Chevallier 2016) . Wildlife can pose a significant threat to local populations in the form of competition for resources, livestock predation, crop damage, injuries and even fatalities to humans (Emerton 1999; Jones 2015; Zisadza-Gandiwa et al. 2016) . Thus, in order to ensure the sustainability of the CAMPFIRE programme, there is need for mechanisms that accrue benefits from wildlife, mitigate the extent of human-wildlife conflict, compensate for loss or damage, and that respond to land disputes. This requires a relevant devolution of wildlife management, based on transparency in the allocation of CAMPFIRE revenues among the main stakeholders and tenure security for the hunting area (Emerton 1999; Jones and Erdmann 2013) . As data for a deeper econometric analysis was not readily available, the present study has used a simplified version of Emerton's (1999) rationale by comparing household's perceptions on CAMPFIRE benefits (based on Hasler's (1999) classification: direct economic benefits and indirect economic benefits) on one hand, with household perceptions on the extent of human-wildlife conflict on the other hand. Moreover, in order to evaluate the sustainability of the programme, we have assessed households' perceptions on which stakeholders benefit the most from CAMPFIRE, the constraints and challenges faced by the programme, and whether CAMPFIRE should continue. This overall assessment was further strengthened through triangulation; secondary data from district councils records, for the donor and post-donor eras, on the allocation of CAMPFIRE revenues among the main stakeholders, the provision of CAMPFIRE employments, and the extent of human-wildlife conflict, coupled with interviews with ward councillors, were analysed in addition to the household survey responses to get a consistent and full assessment report on CAMPFIRE issues.
Study sites
The study focused on the districts of Chipinge, Chiredzi and Beitbridge, as these are the main CAMPFIRE areas in the southern lowveld of Zimbabwe (Figure 2 ). The study site is located between longitude 29°E-33°E and between latitude 20°S-22.5°S and lies within a savannah landscape. The area is located in the South and SouthEast of Zimbabwe. Figure 2 shows location of the study site in Zimbabwe. Two communities were selected from Chipinge (wards 29 and 30; the only wards to be involved in CAMPFIRE), and four communities each from Chiredzi (wards 6, 8, 13 and 15) and Beitbridge (wards 1, 2, 6 and 8), making a total of 10 selected communities (or wards). Unlike in certain districts such as Nkayi and Lupane districts (in the Matabeleland North Province) where people were a lot more negative about the implementation of CAMPFIRE (Alexander and McGregor 2000) , local people in the southern lowveld have been more appreciative of the programme from its outset (Child 2004; Machena et al. 2017) .
Zimbabwe is divided into five agro-ecological zones according to rainfall and crop production potential. Natural Regions IV and V are the low potential areas receiving less than 450 mm of rainfall annually (Chikodzi et al. 2013) . The three study districts fall under agroecological regions IV and V and hence have low agricultural potential. Precipitation is typically low and erratic, soils are poor and malaria is widespread (Vorlaufer 2002) . The study area is of conservation importance since it is part of the Great Limpopo Transfrontier Conservation Area, and has state protected areas, private conservancies and several CAMPFIRE areas.
Chipinge district is located to the extreme south of Manicaland province. Out of its 30 wards only two are involved in CAMPFIRE, and were therefore purposively sampled: ward 29 (Mutandahwe) and ward 30 (Mahenye), which share borders with Mozambique to the east, and Chiredzi district (mainly Gonarezhou National Park) to the West. At the time of this research, the two wards of Chipinge had an estimated population of 16,620, mainly Shangaan speaking people (Jaka 2009; ZIMSTAT 2012 ). The two wards fall in the semi-arid agro ecological regions IV and V (Jaka 2009) , and are suitable for semi-extensive farming of drought-resistant crops and livestock production. The fully subsistenceoriented production of maize (Zea mays) and sorghum (Sorghum bicolor) in Chipinge produces only low yields, which are further reduced by frequent damage by wildlife, mainly elephants from the Gonarezhou National Park (Vorlaufer 2002; Zunza 2014) .
Chiredzi and Beitbridge districts are both located in ecological region V, which is suitable for extensive farming and livestock ranching due to limited rainfall Chikodzi et al. 2013) . Most people grow drought-tolerant sorghum. The black and red clay soils found in Chiredzi are also appropriate for sugar cane (Saccharum officinarum). Chiredzi district is located in the south-eastern part of Masvingo province (Chibisa et al. 2010) , and comprises 32 wards of which 11 are involved in CAMPFIRE. Since wards 29 and 30 in Chipinge are located on the eastern part of Gonarezhou National Park, we intended to select wards in Chiredzi that border the northern and western parts of Gonarezhou National Park to have a holistic assessment of community-based programme around the park among other things, households benefits from CAMPFIRE and the extent of human-wildlife conflict. Therefore, out of the 11 wards, and based on their accessibility, four were purposively selected on the northern (wards 6 and 8) and western (wards 13 and 15) part of Gonarezhou National Park, representing an estimated population of 28,018 people at the time of this research ( [ZIMSTAT] Zimbabwe National Statistics Agency 2012), who speak mainly Shangaan Gandiwa et al. 2013 ). The area is suitable for wildlife conservation, with Gonarezhou National Park (505,300 ha) and Malilangwe Wildlife Reserve (39,376 ha) as the main wildlife areas, representing more than 30% of the total district area (Child et al. 2003) .
Beitbridge district is part of Matebeleland South province and consists of two parts: Beitbridge East, and Beitbridge West. The district encompasses 15 wards with seven wards involved in CAMPFIRE. In order to have a holistic assessment of the programme in Beitbridge, and based on their accessibility, two wards each were purposively selected for sampling, from Beitbridge East (wards 1 and 2), and Beitbridge West (wards 6 and 8). The four wards represent an estimated population of 19,676 people at the time of this research ( [ZIMSTAT] Zimbabwe National Statistics Agency 2012) of diverse culture and languages that include, Venda (wards 2 and 6), Shangaan (ward 1) and Sotho in ward 8 ). The district is of conservation importance -with vital wildlife corridorssince it is part of the Great Limpopo Transfrontier Conservation Area in the east (which encompasses Zimbabwe, Mozambique and South Africa), and the Greater Mapungubwe Transfrontier Conservation Area in the west (which involves Zimbabwe, Botswana and South Africa). It also includes the Tuli Safari Area, and some private wildlife estates such as the Nottingham Estate and the Sentinel Ranch that use the CAMPFIRE model to manage their wildlife resources (CESVI Zimbabwe 2002; Zisadza-Gandiwa et al. 2016 ).
Sample size and sampling criteria
A minimum effective sample size of 385 households targeting at least 50% of CAMPFIRE participating households was required (Cochran 1977) . Nevertheless, after factoring in a non-response rate of 35.8%, 600 households were the target of the study. From each selected community (or ward) in the three districts, two villages were purposively designated given their accessibility, making a total of 20 villages from which 30 households each were randomly sampled. This resulted in the following number of targeted households per district: 120 in Chipinge, and 240 each in Chiredzi and Beitbridge. In the end, a total of 569 households who participated in the household survey were selected using stratified sampling by district as follows: 121 in Chipinge, 251 in Chiredzi and 197 in Beitbridge. This translates a non-response rate of 0.0% each in Chipinge and Chiredzi, and 17.9% in Beitbridge. The highest non-response rate in Beitbridge may be explained by the fact that the survey in Beitbridge was conducted in November, when local people expect rains, and tend to become busier with farming and casual labour activities.
Data collection
A team of trained enumerators, comprising three females holding University Bachelor's Degrees in Agriculture, and two males holding a Bachelor's degree in Agriculture and a Master of Science degree in Agricultural and Applied Economics, conducted household interviews from the 4 th of September to the 22 nd of November 2014. Research approval was granted by the Ministry of Local Government, Public Works and National Housing. The traditional leaders and councillors were consulted as key informants to understand how the community benefited from the CAMPFIRE programme. The households were first told about the objectives of the survey before the interviews commenced. The data for donor (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (Taylor 2009 ) and post-donor era (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) were collected using a cross-sectional design to assess the extent of CAMPFIRE benefits and human-wildlife conflict at household level during and after the donor funding era. Triangulation was done to validate the household data against the ward and district council's data. However, not all variables on the use or allocation of CAMPFIRE revenues and the extent of human-wildlife conflict were consistently recorded in all the districts since the inception of the programme, especially Beitbridge where data are only available from 2009 to 2014. The enumerators used structured questionnaires to collect socio-economic data related to CAMPFIRE. We specifically addressed the following topics: (1) Household characteristics, (2) household asset and income, (3) CAMPFIRE direct and indirect economic benefits to household (CAMPFIRE dividends received in the following periods: donor (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) and postdonor (2004-2014) eras; CAMPFIRE employment and game meat distribution; household perceptions on infrastructural development), (4) CAMPFIRE issues (household perceptions on the prevalence of humanwildlife conflict before, during and after the donor era rated on a three-point Likert scale (less prevalent, prevalent and more prevalent), illegal hunting), (5) CAMPFIRE sustainability (people benefiting the most from CAMPFIRE, CAMPFIRE constraints and challenges, whether CAMPFIRE should continue). Data were also collected at ward and district council level, through in-depth interviews and semi-structured questionnaires with respective ward councillors in their respective wards and district council CAMPFIRE officers. Semi-structured questionnaires included questions on allocation of CAMPFIRE revenues among the main stakeholders (district council, CAMPFIRE Association and communities or ward) during both donor and postdonor eras, household dividends derived from community or ward allocation, employment benefits and district council records on the extent of human-wildlife conflict in the southern lowveld. However, these data were collected only for the 10 selected communities (or wards). Further details on the questionnaires at household, ward and district council levels are provided in Appendix V in the Supplementary files.
Data analysis
Data capture and cleaning were done in Statistical Package for Social Sciences version 16 statistical software (IBM, New York, USA). Average annual allocation of the CAMPFIRE revenue among the main stakeholders (district council, CAMPFIRE Association, and community or ward), divided into donor (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) and post-donor (2004-2014) eras, was analysed. Data during donor era were available from 1991 to 2003 in both Chipinge and Chiredzi; but not available for Beitbridge. Data during post-donor era were available in Chipinge and Chiredzi from 2004 to 2014, and in Beitbridge from 2009 to 2014. The percentage contribution of CAMPFIRE wildlife income to the total household income was computed for only 2014. To determine the differences in average household wildlife incomes in the three districts, a Kruskal-Wallis test for differences in mean ranks was used, followed by a multiple comparison test to investigate the specific differences between the three districts. In addition, tests of association between categorical variables like household satisfaction with infrastructure developments versus spatial location (the districts) were conducted using the Chi-Square tests. For human-wildlife conflict, multiple response tabulations were produced based on district council records and household perceptions. Number of times cash dividends were received by households from CAMPFIRE programme from 1989 to 2014 and average size of dividends were recorded using the following sequences: 1989-1999 (before the inflation), 2000-2008 (the Zimbabwe dollar inflation era) and 2009-2014 (the multi-currency era). Average number of employment per year on full-and part-time was recorded and analysed using the following sequences: 1989-1999, 2000-2003, 2004-2008 and 2009-2014 . Beitbridge was again lacking records from 1989 to 2008. Discussions held with key informants were analysed through content analysis and presented in a box (Box 1).
Results
Results showed that households were incentivised through the direct economic benefits of the programme (cash dividends, employment opportunities and bushmeat provision), and the indirect economic benefits (infrastructural facilities).
Box 1. Prevalence of human-wildlife conflict in Beitbridge.
The land use pattern in Beitbridge does not provide any buffer zone between wildlife habitat and human settlement, often the same area being used for both wildlife management and agriculture.
(Interview with Beitbridge RDC CAMPFIRE Officer) Most wild animals in Beitbridge are migratory, with crop raiding (during the cropping season) and livestock predation (mainly during the dry season) as the main types of conflict. The cropping season extends from December to March, whereas the dry season runs from April to November. This situation is exacerbated (mainly in Beitbridge West) by human settlement and agricultural expansion into wildlife habitat. The district is prone to commercial poaching as it shares borders with South Africa, Botswana and Mozambique. (Interview with Beitbridge ward 8 councillor)
3.1. CAMPFIRE direct economic benefits to households 3.1.1. Allocation of the CAMPFIRE revenue during donor and post-donor era Payments to wards in Chipinge, Chiredzi and Beitbridge follow the producer-ward principle -that payments are based on the proportion of revenue from hunting within a ward. During donor era, Chiredzi had the highest average annual total ward allocation of US$67,722 (SD = US $41,606.47), representing 63.75% of the total CAMPFIRE revenue in Chiredzi; whereas during post-donor era, Chipinge had the highest average annual total ward allocation of US$27,093 (SD = US$20,705.18), representing 54.56% of the total CAMPFIRE revenue in Chipinge (Table 1) . (See Appendix I in the Supplementary files).
Overall, the CAMPFIRE revenue allocation prioritises ward allocation (community benefits) as the first, compared to other stakeholders (district council and CAMPFIRE Association), during the donor era (Chipinge, 51.92%; Chiredzi, 63.75%) and post-donor era (Chipinge, 54.56%; Chiredzi, 51.85%); except in Beitbridge. The percentage allocated to wards and district council in Beitbridge were the same (48% each, the remaining 4% being allocated to CAMPFIRE Association). According to Chipinge and Chiredzi district council, the producer communities should get not less than 50% of the CAMPFIRE revenues; the remaining percentage being shared between the council and CAMPFIRE Association. Beitbridge council, on the other hand, has stated that the percentage allocated to wards and district council were the same, i.e. 48% each, the remaining 4% being allocated to CAMPFIRE Association; and these figures seem to agree with our results. Furthermore, there was no significant association between the spatial location (the district) and the percentage allocated to stakeholders (district council, CAMPFIRE Association and wards) for both the donor era (Fischer's exact p = 0.209) and the postdonor era (Fischer's exact p = 0.896).
District council records of household CAMPFIRE dividends
There was no subsidised tillage nor drought relief provided to households in any of the three districts. Beitbridge district did not provide cash dividends to households for the period 2009-2014 but focused rather on community development projects. District council data on cash dividends for the period prior to 2009 were not readily available. Though Chiredzi district also focused on community development projects, cash dividends were sometimes provided to households. However, details of cash disbursement were not readily available. Chipinge district records show that the average household daily dividend per capita has decreased from the donor to post-donor era, and was far below the international poverty line of US$ 1/day during the two eras (See Appendix I in the Supplementary files.).
Local people's estimates of size of dividends from 1989 to 2014
There was a perceived general decrease in payment of household dividends from the donor to post-donor era, especially in Chipinge where the average size of dividend has dropped to zero for the period 2009-2014 (See Appendix I).
3.1.4. Contribution of income from CAMPFIRE wildlife to the total household income The percentage contribution of annual income from CAMPFIRE's wildlife to the total household income Table 1 . Average annual CAMPFIRE revenue allocations (in US$) during donor and post-donor era with standard deviation. Donor era allocations (1991 Donor era allocations ( -2003 in US$ Post-donor era allocations *** Significant at 1% (Overall, in the sampled locations incomes from other sources were significantly higher (p < 0.01) than that derived from CAMPFIRE wildlife).
was found to be less than 0.5% across the three districts for the post-donor 2014 snapshot ( On the other hand, mean ranks of annual wildlife income stratified by district (see Table A2 in Appendix I) is statistically significant (χ 2 (2) = 105.07, p < 0.001). A multiple comparison test indicated that while annual wildlife income for households in Chipinge and Beitbridge is not significantly different (p > 0.05), households in both Chipinge and Beitbridge have wildlife incomes significantly lower than that of households in Chiredzi (see Table A3 in Appendix I). Generally, Beitbridge district had relatively higher household income (Table 2) . Among different sources of income, salaries and wages outside of the programme were recorded as the highest source of income. On average, mean ranks of annual household income stratified by district is statistically significant (χ 2 = 32.858, p < 0.001) (see Table A4 in Appendix I), with households in both Chipinge and Chiredzi having incomes significantly lower than that of households in Beitbridge (p < 0.05) (see Table A5 in Appendix I).
3.1.5. CAMPFIRE employment benefits CAMPFIRE related employment across the three districts has increased over time (Table 3) . CAMPFIRE has employed full-time an average of 12 people per year in Chipinge and Beitbridge from 2009 to 2014, and eight people in Chiredzi for the same period. Relatively higher employment gains are on part-time basis. Chipinge recorded the highest average of 30 people employed on part-time basis from 2009 to 2014, followed by Chiredzi (18 people) and Beitbridge (10 people). Further, household surveys across the three districts have shown that the percentage of households who never benefited from CAMPFIRE employments either on full-or part-time basis is very high: Chipinge (94.12%, 90.833%), Chiredzi (94.02%, 93.23%) and Beitbridge (97.46%, 100%).
Game meat distribution
Game meat distribution has been reported as benefiting households to some extent in Chiredzi district (n = 251, 47%) unlike in Chipinge (n = 121, 8.3%) and Beitbridge (n = 197, 1.0%). Beitbridge council has indicated that 70% of every animal killed is allocated to the community (the remaining 30% being given to the safari operator). However, this allegation seems to be contradicted by household perceptions and calls for more transparency in meat distribution. The same observation applies for Chipinge where the council stipulated that all the meat was distributed to the community by the traditional leadership. However, the district councils do not record details on how the aforementioned wildlife resource is distributed, nor on how it contributes to household nutrition/food security.
CAMPFIRE indirect economic benefits to households
Household perception on CAMPFIRE infrastructure development by district
Households' perceptions on infrastructure development were significant and consistently associated with the district spatial location (Table 4 ). The respondents' perceptions were that CAMPFIRE has managed to build or renovate schools in Chiredzi (68.1%) and Beitbridge (73.1%) but not in Chipinge (36.4%). The respondents observed that CAMPFIRE programme has successfully installed and maintained grinding mills in Chipinge (85.1%) and Chiredzi (92.4%) but not in Beitbridge (27.9%). However, very little has been done for building or maintaining clinics, roads, and boreholes. Respondents indicated that little has been done on household access (at most 20.7% benefited) to the purchased trucks and the overall maintenance of these trucks is poor and does not really benefit the community at household level, but rather benefit the district council and the ward councillors.
Prevalence of human-wildlife conflict
3.3.1. District council records on the prevalence of human-wildlife conflict District council data indicate that the extent of humanwildlife conflict in Chiredzi has worsened for all the types of conflict during post-donor era (Table 5 ). These conflicts include carnivores killing livestock (from 16.4% to 83.6%), wildlife injuring or killing humans (from 7.9% to 92.1%), and wildlife species raiding crops (from 15.6% to 84.4%). On the contrary, the situation seems to have improved in Chipinge during the post-donor era, with carnivores killing livestock (from 80% to 20%), wildlife injuring or killing humans (no conflict reported), and species raiding crops (from 55.9% to 44.1%).
Although district council data were not readily available for Beitbridge during the time of our study, key informant interviews from district council CAMPFIRE officer and ward councillors indicated that the humanwildlife conflict in Beitbridge is worsened by human encroaching into wildlife areas (see Box 1).
Household perception on the prevalence of human-wildlife conflict
Analysis of household perceptions concerning prevalence of human-wildlife conflict across the three districts (Figure 3) -before, during and after donor era-shows that Chiredzi and Beitbridge districts have similar household perceptions, i.e. the prevalence of humanwildlife conflict improved during donor era, and deteriorated during the post-donor era. Also, there is a significant association between the spatial location (district) and the household perception on the prevalence of human-wildlife conflict (p < 0.001). In particular, household perceptions in Chipinge district show that the prevalence of human-wildlife conflict has deteriorated further from donor to post-donor era, which is in contradiction to district council data found in records.
Household perception on illegal hunting
The main reasons for illegal hunting among local communities in the southern lowveld were for meat and income generation. In particular, 53.6% of the respondents attributed poaching to the need for bushmeat, while 46.4% thought that poaching was done to secure household income. In Chipinge, 56.1% attributed poaching to the need for meat as compared to 43.9% who indicated income. This pattern is similar in Chiredzi with 61.8% as compared to 38.2% and unlike in Beitbridge which has 46.7% as compared to 53.3%. Also interviews held with ward councillors in Beitbridge have implied that the district is prone to commercial poaching as it shares borders with South Africa, Botswana and Mozambique. The number of respondents on illegal hunting was low (135 out of 559) and may underline a natural fear to be suspected of poaching despite the study's guarantees of confidentiality.
CAMPFIRE sustainability
People benefiting the most from CAMPFIRE
The southern lowveld perception at household level is that they are the least to benefit from CAMPFIRE as compared to other stakeholders (safari operators, hunters, Government, district council, and ward councillors). The proportion of people who think that individual households are benefiting the most from CAMPFIRE was very little across the three districts: Chipinge (n = 116, 0.9%), Chiredzi (n = 238, 0.4%), and Beitbridge (n = 147, 4.1%); however, there was a significant (p < 0.001) association between the spatial location (the district) and the household perception (see Appendix IV in the Supplementary files). 
CAMPFIRE constraints and suggested solutions
The future of CAMPFIRE
Despite all the shortcomings of the CAMPFIRE programme, the vast majority of the southern lowveld households opted for its continuation: Chipinge (83.5%), Chiredzi (86.4%) and Beitbridge (86.7%). The overall underlying expectation is the improvement of community development project (60.7%) and wildlife conservation (23.9%). However, 12.2% of the respondents think that CAMPFIRE is not of any help. A small proportion of the respondents (3.2%) think that CAMPFIRE can provide protection from wildlife threats.
Discussion
The southern lowveld CAMPFIRE revenue allocation gives priority to community level benefits compared to other stakeholders (district council and CAMPFIRE Association), except for Beitbridge where the percentage of benefits allocated to wards and district council are the same. The positive findings, in terms of prioritising the community, agrees with CAMPFIRE guideline which recommends that at least 50% of the revenues should be paid to the communities (Frost and Bond 2008; Taylor 2009 ). The fact that Beitbridge is allocating less than 50% (i.e. 48%) to the community underlines the fact that there is no legal basis for district councils to comply with the CAMPFIRE principles, and their compliance is a matter of choice (Machena et al. 2017) . It is therefore important to monitor not only the percentage of total CAMPFIRE revenues which is being devolved to communities, but also the average household-level impact from such benefit distributions (Child et al. 2003; Taylor 2009; Reid 2016 ).
Average household-level impact from CAMPFIRE benefit distributions
Distribution of cash dividends to households
Though Beitbridge district has not provided cash dividends to households for the period 2009-2014, focusing mainly on community development projects, secondary data have however shown evidence that Beitbridge district used to provide cash dividends to households at the inception of the programme (Peterson 1991; Child 2004 ). The district is no longer providing cash dividends at household level so as to maximise on community projects. In contrast, though Chiredzi district also focuses on community development projects, cash dividends were sometimes provided to households. Child et al. (2003) mentioned that CAMPFIRE infrastructure development projects in Chiredzi such as grinding mills, schools and roads, were being developed in the district, each village having a CAMPFIRE committee with a bank account, with the possibility of receiving cash dividend. Currently, the bank account is held either at village or ward level, depending on the kind of agreement between the local community in the producer ward and the district council. Chipinge district has been hailed as one of the best case studies of CAMPFIRE in Zimbabwe, mainly for a successful implementation of the programme in Mahenye during donor era, with cash dividends regularly disbursed to households (Child 2004 ; [ART] African Resources Trust 2006; Gandiwa et al. 2013 ).
However, there was a sharp decrease in terms of cash paid to households from donor to post-donor era which is a potential disincentive at household level which could impede wildlife conservation. Gandiwa et al. (2013) has noted that since 2000, the Mahenye community has experienced challenges with CAMPFIRE because local people have been receiving few benefits and there has been less involvement of local people in decision-making processes related to CAMPFIRE. These challenges have reportedly been associated to: changes in chieftainship, involvement of the new chief in determining the composition of the CAMPFIRE committee in 2001, election of a new ward councillor, and lack of transparency in tendering the hunting concession. All these factors may lead to a potential loss of social capital (Pretty and Smith 2004) that could affect negatively the programme, as is the case in the Kenyan and the Cambodian community-based programme models (Machena et al. 2017 ).
CAMPFIRE employment benefits
According to our survey results, CAMPFIRE's full and part-time employment at local level have increased from 1989 to 2014 across the three districts. Basic employment is a clear and vital requirement for human well-being (Summers et al. 2012; Jax and Heink 2016) . However, the percentage of households who never benefited from CAMPFIRE employments either on full-or part-time basis is very high (See Appendix II in the Supplementary files). According to an International Union for Conservation of Nature report (UICN/PACO 2009), trophy hunting industry in Africa employs few people, and does not provide significant benefits to the communities where it occurs. Across Africa, there are only about 15,000 hunting-related jobs (Cruise 2015) , which represents less than 0.01% of the population of the six main game-hunting countries (South Africa, Zimbabwe, Zambia, Mozambique, Namibia, and Tanzania). Despite these shortcomings, Mazambani and Dembetembe (2010) have pointed out that the empowerment of producer communities in wildlife management had the positive impact on employment creation, with positive effect of protecting 56,000 km 2 of buffer zones around national parks and forest reserves (See Appendix III in the Supplementary files).
4.1.3. CAMPFIRE as a payment for ecosystem services scheme at household level Our study has shown that CAMPFIRE has considerable experience with a range of household-level incentive mechanisms. The programme can be assimilated to a payment for ecosystem services scheme applicable at household level. In this regard, Frost and Bond (2008) have noted that financial benefits from wildlife-based activities can be considered at four levels: the safari operators; rural district councils; wards; and households. Direct payments to households were strongly encouraged on the basis that they created the most tangible and direct link between people and wildlife (Child 2004; Bond et al. 2009 ). As such, the CAMPFIRE philosophy has been widely adopted in the southern African region and beyond; and one of the best illustration can be found in the community-based programme in Namibia (Bond et al. 2009 ). Nevertheless, CAMPFIRE direct payments of wildlife benefits to households, though strongly encouraged at the inception of the programme (Child 2004; Bond et al. 2009 ), seems to have decreased over time, especially during post-donor era. Overall, the average household daily dividend per capita, across the three districts, was far below the international poverty line of US$ 1/day (Sachs 2005) , even during donor era. The fact that incomes in the southern lowveld from other household sources, such as livestock sales, casual labour, salaries and wages, were significantly higher than revenue from CAMPFIRE wildlife for the 2014 snapshot underlines the sensitive issue of human-wildlife conflict, and the high transaction cost associated with wildlife conservation, especially in Beitbridge where the average economic revenues seem a lot higher than in the two other districts. Moreover, livestock predation can be resented by local people as a negative contribution from nature (Small et al. 2017) , a cost that outweighs wildlife benefits, leading to an increase of human-wildlife conflict.
4.2. Human-wildlife conflict and poaching in the southern lowveld 4.2.1. Human-wildlife conflict in the southern lowveld Human-wildlife conflicts are a complex and global problem, and are occurring in many countries where human and wildlife requirements have spatial overlaps (Le Bel et al. 2011; Zisadza-Gandiwa et al. 2016) . Only a small proportion of the respondents (3.2%) thought that CAMPFIRE can provide protection from wildlife threats as the extent of predation and crop raiding is alarming, mostly during post-donor era. Although Chipinge district council records have shown an improvement of human-wildlife conflict from donor to post-donor era, household perceptions contradicted the case, presenting instead a deterioration of human-wildlife conflict after the donor withdrew. This inadequacy may be attributed to poor data records on the part of resource monitors. Overall, the prevalence of human-wildlife conflict in the southern lowveld seems to have improved during donor era, and deteriorated during post-donor era. Human-wildlife conflicts can be managed through prevention, protection and mitigation strategies (Lamarque et al. 2009 ). In an attempt to implement proactive conflict reduction, solar-powered electric fences were constructed out of donor funding and local community contribution to protect crops and homes in the 1990s, in various CAMPFIRE districts. Nevertheless, in most districts (the southern lowveld inclusive), these fences are now disused due to a shorter life-span (CAMPFIRE Association 2018). The reporting system from the ground is inefficient and resource monitors are failing to provide a quick response, to secure livelihoods and well-being. Thus, we can assume that the contribution of CAMPFIRE, as a payment for ecosystem services scheme in the southern lowveld, to reduce the conservation costs and potentially increase the benefits (monetary or not) at household or community level, was more perceptible during the donor era. The shortcomings of the post-donor era may relate to the withdrawal of bilateral donor funds (affecting local-level natural resource management techniques and capacity building), coupled with the subsequent hyperinflation which resulted in a collapse of most of the private and public infrastructures (including infrastructures related to wildlife management). Unlike in countries such as Botswana (Chevallier 2016) , the situation in Zimbabwe may be exacerbated by the Park Authorities policy which does not provide any compensation to local people whose well-being (security, basic and economic needs) is put at stake by wildlife (Díaz et al. 2015; Jax and Heink 2016) .
Poaching in the southern lowveld
In the same context, this study argues that poaching was widespread in the southern lowveld as a means to enable local communities to respond to the basic need for meat consumption and household income. This scenario can affect negatively the conditionality of the CAMPFIRE's payment for ecosystem services scheme, as any long-term declines in wildlife (and the aesthetic qualities of the landscape) will threaten the viability of the transactions between the safari operators on the one hand, and the district councils and local communities on the other hand (Frost and Bond 2008) . The situation seems to be aggravated by some Zimbabwean political elites who were involving in poaching operations too, mainly of elephant (Loxodonta africana), which is the major species for trophy hunting (Vira and Ewing 2014; Aljazeera news 2018) . Moreover, Machena et al. (2017) argue that law enforcement capacity in the CAMPFIRE programme is weak at all levels due to the rapid rise in international wildlife trafficking. In this context, Anderson and Jooste (2014) have pointed out that a booming wildlife black market trade worth hundreds of millions of dollars is fuelling corruption in Africa's ports, customs offices, and security forces. This development is providing new revenues for insurgent groups and criminal networks across the continent, as evidenced in the northern and eastern parts of the Democratic Republic of Congo (Mukulumanya et al. 2014; Vira and Ewing 2014) . More specifically, elephant poaching in Africa is a result of an orchestrated international poaching syndicate, and calls for an integrated mitigating strategy at the local, national and regional levels (Vira and Ewing 2014) .
Perceptions on wildlife economic benefits vs. the extent of human-wildlife conflict
The main findings discussed in our study, based on Emerton's (1999) paradigm, show that household perceived benefits in the southern lowveld have deteriorated from the donor to post-donor era (see Appendix I), while the perceived costs have increased (increases in human-wildlife conflict and illegal hunting incidences). The perception at the household level is that they are the least to benefit from CAMPFIRE, as compared to other stakeholders, mainly safari operators, hunters, district council, Government, and ward councillors. Local people are deploring the lack of transparency related to district council 'top-down' approach with lack of devolution at the community level (Logan and Moseley 2002; Krause and Zambonino 2013) , poor remuneration of CAMPFIRE employees, and poor programme management. Stressing the issue of transparency, Child et al. (2003) have reported, based on a Price Waterhouse Coopers audit, that the CAMPFIRE district council financial records across the country were inconsistent, and usually only capture the total disbursements to each community without identifying how communities use revenue. Moreover, Vira and Ewing (2014) , and Cruise (2015) have pointed out that in most African countries, the money from hunt fees that trickles down to needy villagers is minimal, due to a top-down management policy, lack of transparency, as well as lack of radical changes on the part of decision makers in addressing local rights or authority over natural resources (Balint and Mashinya 2006; Dougill et al. 2012; Mukulumanya et al. 2014) . This stresses the need to redesign, not only the CAMPFIRE model, but more generally the community-based programme paradigm in developing countries, to ensure that community economic benefits from wildlife are greater than the total costs incurred by communities through living with wildlife (Emerton 1999) , and deliver economic incentives at household level for conservation. However, the social benefits of the CAMPFIRE programme in setting up of public infrastructure such as schools and community projects such as grinding mills has been greatly acknowledged as beneficial by the majority of the households, which is a positive development toward the creation of social capital for biodiversity improvement (Pretty and Smith 2004; Cox et al. 2010) , and rural people's well-being (Summers et al. 2012) .
Since there was a significant association between the spatial location (district) and the household perceptions on, among other indicators, infrastructure development, the prevalence of human-wildlife conflict, people benefiting the most from CAMPFIRE, these results suggest that a 'one size fits all' approach would be irrelevant (Logan and Moseley 2002; Tembo et al. 2009 ). Taylor (2009) has stressed that there is considerable biophysical and socio-economic variability between district councils involved in CAMPFIRE. In this regard, contrasting three districts in our study, despite limited data in Beitbridge, has helped in providing a holistic perspective of the health of community-based programme in the southern lowveld of Zimbabwe. The fact that the average economic revenues in Beitbridge seem a lot higher than in the two other districts may be explained by the fact that the district shares borders with South Africa in the south, Mozambique in the east, and Botswana in the west, which is an added value in terms of trade and employment opportunities. This may contribute to higher opportunity and transaction costs associated with community-based wildlife management in Beitbridge. Also, interviews held with some ward councillors in the area have shown that the district may be prone to commercial poaching with neighbouring countries. In order to make CAMPFIRE more efficient, decision makers should take into consideration the specificity of each district (issues of limited database inclusive), in dealing with CAMPFIRE, to respond to different ecological and socio-economic characteristics, and local cultural idiosyncrasies. Flexibility and adjustability are hallmarks of a successful rural development program, whether in Zimbabwe or in other parts of the world (Logan and Moseley 2002) .
CAMPFIRE sustainability
Despite all the shortcomings of the CAMPFIRE programme, the vast majority of our household sample opted for its continuation, which is an indication of the programme resilience despite a severe national economic depression. Nevertheless, the fact that 12.2% of the respondents think that CAMPFIRE is not of any help should challenge all involved, and may be interpreted as a progressive lack of trust in the programme (Alexander and McGregor 2000; Guerbois et al. 2013 ) and an alarming loss of social capital (Pretty and Smith 2004) . Overall, local people's option for the continuation of CAMPFIRE may be justified by the fact that the southern lowveld does not offer other viable land use options apart wildlife management, since it belongs mainly to ecological regions IV and V (Reid 2016).
Conclusion and recommendations
CAMPFIRE programme can be assimilated to a payment for ecosystem services scheme with financial benefits from wildlife-based activities being considered at four levels: the safari operators; rural district councils; communities; and households. The aggregate amounts allocated to district councils and communities are considerable as compared to what is trickling down directly to households, yet they are the ones bearing the highest opportunity and transaction costs of wildlife management. Households were incentivised through direct economic benefits (monetary dividends, employment opportunities and bushmeat provision), and indirect economic benefits/ socio-economic benefits (infrastructural facilities). The direct economic benefits have been limited; however, the households appreciated the infrastructural facilities from CAMPFIRE. Some households, although limited in number, feel that the programme is assisting in management of the human-wildlife conflict. Both the direct economic benefits and socioeconomic benefits have been worsened by the donor withdrawal, with a sharp decrease in household dividends, an increased prevalence of human-wildlife conflict, and a rampant illegal hunting for meat and income generation. CAMPFIRE needs to be redesigned by addressing some flaws in the programme design. Like many community-based programme in Africa, CAMPFIRE principle of devolution exists in form but not in practice and has been co-opted or undermined by locally powerful bureaucratic actors, mainly the district council, ignoring some important features of the local context (Cox et al. 2010 ). For community-based programme to secure impact at scale, it should embed mandate empowered local institutions in a broader institutional and policy framework that supports devolution of rights and responsibilities to local people when it comes to wildlife management (Reid 2016) . This can practically be achieved in the ward context by implementing full devolution of authority to the community level, with safeguards to maintain good governance and adequate capacity (Balint and Mashinya 2006) . Further, land tenure (or the lack of it) was often central to whether the goals of community-based programme could be achieved (Mukulumanya et al. 2014; Bluwstein et al. 2016; Reid 2016) . Also poaching can be mitigated by implementation of graduated sanctions at local level, and international enforcement at regional levels in as much as Zimbabwe is part of the Great Limpopo Transfrontier Conservation Area and Greater Mapungubwe Transfrontier Conservation Area. Moreover, the Park Authorities should avail relevant CAMPFIRE hunting concession maps to ensure that there are clear boundaries that define the wildlife resource system (buffer zones inclusive). Lack of adequate data on wildlife management activities (e.g., human-wildlife conflict, poaching, financial issues) on the African continent in general (Chevallier 2016) , and in the country in particular (Machena et al. 2017) , is a general problem. Data collection, monitoring and data management are central to an objective understanding of the functioning of any community-based programme model (Jrg et al. 2016; Machena et al. 2017) .
The fact that the majority of the households have acknowledged that they are still benefiting from CAMPFIRE public infrastructure and community projects, even after the withdrawal of the donor, now more than a decade later, is a positive development toward the creation of social capital for biodiversity improvement. This may result in increasing the effective ownership of the programme at household level and add to its sustainability. As stated by Cox et al. (2010) , the real 'glue' that keeps an institution alive over time are the social mechanisms, i.e., trust, legitimacy, and transparency. In this regard, implementing blockchain technologies in the management of the programme could contribute significantly to the CAMPFIRE programme's effectiveness and provide transparency that is so desperately needed. Despite the limited direct economic benefits at household level, the households indicated that they wanted the programme to continue mainly because they are appreciating the socioeconomic benefits. Since wildlife management on its own cannot sustain rural people well-being but needs to be accompanied by other socio-economic activities, decision makers should come up with innovative solutions that address the agricultural limitations related to agro-ecological regions IV and V. Implementing aquaponics projects in local communities interfacing with protected areas, for instance, may contribute to poverty alleviation through provision of food and income from fish and crop production. Such milestone may also contribute to poaching mitigation. In addition, since the donors abruptly abandoned the programme, there is need for the government to further support the programme through funding and capacity building at district, ward and household levels. In this regards, decision makers should ensure that CAMPFIRE becomes an equitable and financially sustainable payment for ecosystem services scheme that provides tangible incentives that contribute to household well-being.
